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(54) OPTICAL PRE-AUGNMENT DEVICE OF WAFER 

(57)Abstract: 

PURPOSE: To obtain a device which can make a very 
accurate pre-alignment for various types of semiconductor 
wafers, causes no problem such as dust production, and has 
a relatively low cost, by setting the radiation by a light 
emitting element in a slanted condition relative to a wafer 
so as to radiate a light to the edge of the wafer. 
CONSTITUTION: In a device which optically detects the 
alignment of a wafer 6 to a predefined position with a light 
emitting element 3 and a photo detector 4, the radiation by 
the light emitting element 3 is set in a slanted condition 
relative to the wafer 6 so that the radiation is applied to the 
edge of the wafer 6. Alternatively, in a device which 
optically detects the alignment of a wafer to a predefined 
position by a light emitting element 14 and a photo detector 
16, the light emitting element 14 is disposed on one of the 
two sides of a wafer 13 and the photo detector 16 is on the 
other. And, the amount of the light received by the photo 
detector 16 is measured to calculate the center position 
and the amount of eccentricity of the wafer 1 3. Then, the 
eccentricity of the wafer 1 3 is corrected and the positioning of the orientation flatness of the wafer 
13 is determined for pre-alignment of the wafer 13. 
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©Int. a/ gfcSlJIE-^ ffP^gSS-^ ®^ VJ^C 1^(1989) 5^243 
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@aj BB63(1988)8>^29a 
S5fett±3I @PS62( 1987) 8 ^ 28B ® S *( J P BB62- 130042 

©III §a ^ « ± - :^SPfT7g|E:ffiff?SlTB2^2-^ ^iU^hD^/^ 

®m P A ^x u ^ h D ^'^^ m]RfRSf7SEffitT?S 1 TB2^2 

it 



m m m 

B. 

(2) *>xy\07«>£«i!>&n^fit8a^079'<ji 
fci^yx^MO^tu 75©ti:H«Aft ^ c ^c J: 



(H IR J: 09 19 ffl ^ IF ) 

>h»B>cML, jai»(0i/U3>i|iaj(«cH?x>x^ 
3teia)3^CDSOS (silicon on sapphire ) X 
^N<tir^licr>iJiai<*:'jx/\<Z)3ttiikW:/UT^-f>t 

^<«. IPiiL«Ox/^:/a-/<^»w«^t**« 
^;^f-->'J:icB2ittBUfcJiTT5-<jKVhb 
ttaetM:C0«t>x/x^C"Oi^r4i|g«u:«?)ca!^;^r- 

iB!I^ftra-<0ffl^:^r-i?Jbt?iK2K:tTJte^c4: 
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5-<>vht«i^&jW'^«)ffie t? dfe ^7 ft^ n « ^ 

ifi 91 h 1^ T 6 . 



^¥1-132132 (2) 
3t&.fi«-r aa««)ijia«:'>x/%k«J5c 

ftaitt^^. MiLtfSOS (silicon on sapphire) 

* -3 • 

x^^^c^tur««)riE«^c■/UT5-r>>h"t?g^. 



« ^ J: 'a a at % X /^ ic ^ 1/ -t ffi^ fli k: tt£ 

UT^-<^>h-r*«BK:i3i^T, '5rjcy><o«K 

IvieBL. d OS^IR'^^d^ll: ft 4ft m UT X 
^09v|i'L^«KBii«'&>ft&1imb, x/><o«|^|.|jB 

fc&fiaiM3fc^ta«^X-r^«)xs^^a-Cttl£fiW**V 



c fc 3af« T * * . 

v^ai3ra)'>x/>ft@te$it-:>o-fevi/>df-r^t, 
SitSR^H. '>xy^-cS6nr^c3%<J^>^ifiS8l^c 

ffi;(l&ISiC>^x.f\0r>4i^{£B^(i^jt$.)|^l^-^^ 
;i/h^«)«t^W^S:icJ:yffl4^«ffl-e-«cW»ci! 
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Ir^a. JbSZ3tt"fe>'?^26E)«3*3»^3a:, M 



^■|l!;!¥ 1-132132 (3) 

K 6 4 y b X r<c5 7&^* «5%3»^3a 

4 ^ d b T a A^, «4^ttffllicS«3*5ll^ 3 • 

4«feaL^^-k:/^2<03teM3ai(sosii&fli{4c-9 

|vTi^ntf^-bV<^2«!>{««(AA(149»crR%Slv 
6a)xvf'»c-l!>•t^M««3:&^^«'^ic« -t©:*: 
*?i«<o^jK-e*-3 "cs o si*ia5(*'>x/x6<©yfifi 

a. fld^* JP!5W:3tta3fttt<Z)':^xy\-c% 

x.y^a^jniXltA&iN®^3&eac2:&#iiAL& 

ir®3teaafitt«Di|ia«t«5rxy\«)-^i;T5^>iv h 



l810-e»:J:853«-kV'9-20«3««-^3&tfS 
3tlR^4 1 -3 U 36*tt W r ft jB(«, « 

SOSiPt|{|C'>x/>6C!)*>xy>^-rX 
(3. 8-<V^^) Kl^trt? L Ta[tt(D«3^« 

ft«, JBia*. 9tt-9'y^-yy^r5;^-*»TU 
fcfcdlC, SOSi|ia>(|c»!?iyN6^i8Bl/. SO 
SJi*gj[«E»5Fx^N6<ox;^i^l<^«.£i^»iE&^fiBi:-r 

±EUfe*«^&fflv^r'>x/NflD:/y7'^-r >t 



x/x 6 t y 5 YX?-i^7 

i Y 3firiaic«fts*x z x^- V 8 . ^rf^^^j 

O 5 2:%i^tiSOSi4&9«c>:ix/>6 & Y:«ri^K:9 
L, 5t-feVif-2>C*ya[SOS^»ilOx/>6© 

xy^^-<i/S:-fe>s/r/irL. |85I9»::^'riE> 
■^-ai^cS-rJftA s fc«t:»LT'i;x/NffiSift»m 
Lr':;x/>-9'-fX«:'?-xy^L/, •>X/\Xy^© 

iffiRJUboo. ^^^^ 9^ 9 5 J:icitB$n'& S 
OS¥«(|e<2rx/>6K:^UIi»«(tt-CfiBdna 
g;rSZ3«'k>-9-2«>3K«l3S«BSOS¥B«c>^x/N6 
flDx y ^UttH^ «J;^3iaift?;f^(tfitcY^r-- 

m;!7 i^x 9 ^ttB^a[aftnfi( ^ ft & .1: ^ ic. lan 
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X -^x 6 © X J' ^ . «3*55»^3*^e»xy^ 

•fe V-^-iOtt^ttdK^^ft^M A7?«EEII^« b. □ 
-y<x7-f;u5iB. -^^v:/;l/•*-;l/Kla»c^: 

^b-Cg£ftig»D-CADg[iftb, v-f j!^ a =1 :/ If 

SOS iji^llc^; xy^6 Vi^t^^>m^%tttSi^ :r, 
^>60DXy^giJT«tfjEltiii'ffi«>Tfil;i^b**a 
abJfcV^..ca!)Xy^aj-CflDajE^t«»S:««b, 
S OS*»*'>JC./>6«)xy^7-r V&t^«-i>jt 
«:iE«lc-b>5/ Vif-r * n 4: :ft^t?a. S O S 
(«:<!yx/>6tiD««IA>^o9 U - vt6:^Ur5-f> 
i/ h & tf -5 i k *^"t? * * . 



*r&(ftBicfiHbr«f^v^. 

tt, ji«ebfesosi*iW(le^'Jt/>^it-efe<- a 

3ifea5»tto'>x»o'r'<Ticaiffi'r*cfc3y-eft 

x^NvcJtbrafflbT*)<kv^. 

■r a. 

^ >i V h SiB & m 1 0 attl^±^-tE 

:r^<, •^x/Ntf!)Y:frJ^<0{i!a^rt>$:^J-5YXT- 
i/1 l^cKitfclf/^^vi' 1 2Jtu:'>x»l 3 



14 a & ]iiAb>>x/Nl STiSip^S^^jei^. 
'>x/\13«!)Xs;^^fll!S:aia-r4-fe>* 
-fe>lMft4^9J 1 5 icjtSTl^ldfciJ^fiabfc 

-fe>-y-(7)«feaSlS»fc»T':?xyM 3<54>'Cj*ttH& 

I 0 «:>^«i^ ^ y Y :^i^ottBliiE & tf i^. 3C(c 

ifr^Yy^l2ft»T«'t!:T:, ttCrx/>13ft 
W^ll3^^-r K*ifrTX;&ia<0{aBlliES:ffi^* 

K^H&«^b-CV^-St><OT?*«^. 



-248- 




«)#i>ai^N*-fX4C5^tf?Lr«Jfe«^14ft«iL 
<fc*y';7^>f;*>K«)*«&»14Hlc:7D- 
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® =^^x (ft) •4-FFF 

(D .Y (ftF) = W -H^ FPF 

© Y (2^) X W 4-^FFF 

@ Y (2P) X (0^) +^FFF 

«HU-C, -b > fi^i/ir«)fcaj>o^/i(f fig fft^ (Gain 
X UBhift=0) i ^ . dCDW^, JSlSHkiw 

aaiffi L. «20BB/-ftFFFH = 4.8a^ a/blt 
» :^ » -e * * - 



9 - ^ Ml 360* /0.9* =400« 

^v/tjv^fi^iai 4800 M»/ 7^ -31 

h-*;i/"!fvyyviri^fffl 4800 X 400 b 1.92s 

« « 46 H K A /J% - j|6 K H 7 # ^ ^ & a it « 
». 



5 0 0 M aiJl 1^ (I A-B 1^500/1 

•>Jt-'^^«t1*L»*^dSfc*»OtU■C:t^;75ffiB 
^^•tir^lKP^IC A« • ±S7^-5>CD2E]Qi(±500 

jB^TV^ & t tt. ttWA^Blcfler, r X 
^ 1 3 (OA^IfliE «rt7^ ^ . r 3d:*>^, •^xyNfc 

1 2 S: 4r > it , x 1 3 & If V -fe y K 1 7 
-bkittBUTBEtrv-fey h 1 7<0»ft^cJ:orx 
*r^ttB^*>-fr Srtl-a fea, i^-r ^-y y 4^ 1 2 * 

tiiSUtt. B'ti'BaVClA-B I^SOO/iah^d: 

2 OH7iM»2 2HS:l^fiaL-?-3gtt^-rs. 

* u , ©-en*) i % (J!) ^ ^ ^ 

•J > ir 4: ur«t»-r i: » 2 1 0(?D J: ^ ic ifc « . c 
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a J: ^» a , b, ofe»^-r*. 

fctfMCffiY 4: COS 
6l= yx- Xi» yi.- (ax»+bx + c) 

S =.2 £i= 2 ( » -a X*- b - c )' •••• <D 

n c + b ZJfe+a 2 )j?=5:y^ 
c £ b r j£+ a r JjJssJEXi J^i 
c £ b £1^'+ a £ 3f«?^*/-£ 

c:n«c/ilV^Tafta, b, oft^lbft. 

3!^, Sll2 1ia»CSViT. mm tfi O P!> h JS^ ifi 

«|«y=ax-+bx + o fttt^-rSi:, 
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y' s2ax + bsO 
X = - b / 2 a 

9 -fe > ^ * • 

^ ff} ^ ^ I, X . •^x-^NCO^y^^iJDttH^t) 

i^T^^Hti^j:, •5rx-^\(oyyT5-r>i>htt*i*) 
a0ft9ico^«T«t« m Q m%z Sir m I mm0^t,m 



70, IS5HW:HJi<0«>x/M|.^x^:cvi^t?DBR 

MiWkiffiajifijffes^^ruT^^j^yhftBijn-rw 

7 70. ^i2Bityfia>atttio>>x/%(c^'r2ii^ 
±«)-fe >ifffi;)!j fcist-r iT 5 7 a. fdisKitcix 

f6l40l±^|R2|SSer«^ic€R«:/U77^ 
jt>h©7n-^-y. - K, 3ei50a:j.xyh^ 
X y ^ 03 -ir h X - ^» 0 , IBl60M:^«ltB 

1 70ti':>x>rAco<»*i^x-5'!J85t. -^t :/ -f *) iy ^ 

^^^^'C^it^tft&:ig|t-r4S^0. IS2O0&t^|B2 



-250- 



-c J& & 



1 r 1 5 SB 

1* 3t*>1Mfe#fi|5, 2 «-t>1#-. 

3 . 1 4 jR"^. 4 ^ 1 6 jte ^81^, 

5,12-*--1fy^^y^\ 6,13 -^x/N. 

7,10--«-YXTr-i7. 8.11-..-ZXT--i/, 
14 a -feVI^XiJyh. 17 tTV-feyh. 
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